Our long-term goals are to develop phase-Doppler anemometry for measuring size-segregated droplet concentrations and fluxes at high wind speeds in the atmospheric boundary layer (ABL).
The total number density of droplets in the ABL may be quite large, and the particle sizing technique must be capable of sizing droplets in flows with total number densities (i.e., number or particles of all sizes) on the order of 10 4 particles per cm 3 . However, the concentration of the larger particles (r.100 :m) may also be quite low (on the order of 10 -4 particles per cm 3 ). Thus, the chosen instrument combination must also have considerable sensitivity and dynamic range. Aircraft deployment requires that the instrument also be capable of measuring particle size in flows with velocities as large as several hundred meters per second. Concomitant with these requirements are that the sampling volume be small and sub-sampling of the air stream for the particle measurements not be required. This last requirement is important because droplets should be measured in an undisturbed airstream so Report Documentation Page Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302 Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number that their size distribution will be unaffected by changes in relative humidity or deposition losses during sampling. One type of commercially available instrument that can be adapted to this task is a phase-Doppler anemometer (PDA).
In similarity with a laser-Doppler velocimeter, a PDA measures the velocity of a moving particle by determining the Doppler shift in frequency of scattered light. However, a PDA also measures the particle size [Asher and Farley, 1995] . It uses the principle that when the same scattering event is viewed at two different locations, there is a phase difference, )M, between the two signals due to the difference in optical path to the detectors. Assuming the scattering geometry remains constant and the scattering particles are spherical, )M is a function of particle radius, r, and the geometry of the scattering system [Bauckhage et al., 1988] . Therefore, for a given scattering mechanism (e.g., firstorder refraction) with a known system geometry (e.g., scattering angle, location of detectors) the relationship between )M and r has a closed-form analytical expression [Bauckhage et al., 1988] and measuring )M allows calculation of r. It has been demonstrated that PDA systems accurately measure the number-size distributions of spherical particles in the submicron and supermicron size ranges [Asher and Farley, 1995; Göbel et al., 1998; Rossodivita and Andreussi, 1999] .
The total size range spanned by film, jet, and spume drops is well within the detection range of a PDA. In fact, phase-Doppler anemometry has been used in the laboratory to study both submicron-sized aerosol populations [Göbel et al., 1998 ] and jet drops ejected from bursting bubbles [Rossodivita and Andreussi, 1999] . These particle sizes span the size range of spray droplets. Commercially available PDA instruments also have very fast sampling rates, allowing them to make measurements in flows up to several hundred meters per second with particle densities as high as 5×10 5 particles per cm 3 (e.g., TSI Phase-Doppler Particle Analyzer Technical Reference, www.tsi.com).
We are proposing to conduct aircraft-based measurements with the PDA in collaboration with the main CBLAST hurricane research experiments in 2003 and 2004. We will coordinate our aircraft installations through Dr. Peter Black of the NOAA Atlantic Oceanographic and Meteorological Laboratory. The PDA will provide size-segregated droplet concentrations as a function of aircraft altitude. The PDA data will be compared to droplet concentrations measured from the same aircraft by Dr. Chris Fairall using a cloud/precipitation droplet probe (CPDP). Data from both instruments can be used in a droplet boundary layer model such as formulated by Kepert et al. [1999] to determine the droplet source function. Details on this approach can be found in Kepert et al. [1999] or Pattison and Belcher [1999] . Once the source function is accurately known, it will be possible to model the contribution of droplets to surface exchange processes.
We also plan to conduct joint experiments with Dr. Fairall in a wind/wave tunnel in January of 2003 to intercompare the CPDP and PDA instruments. At present, these experiments will be conducted with Profs. Michael Banner and William Pierson at the University of New South Wales (UNSW) in Sydney, Australia. Dr. Fairall has verified that the wind-wave tunnel at UNSW can attain high enough wind speeds so that spray drop production will be easily measured using both instruments.
WORK COMPLETED
We have evaulated the performance of the two commercially available phase-Doppler anemometers and used this evaluation to develop the specifications required to purchase such an instrument. These specifications were then used to award a competitive bid to TSI Instruments for purchase of a PDA system. Delivery of this system is expected in the fall of 2002, in time for the UNSW and airborne measurements in 2003.
We have begun preliminary engineering required to mount the PDA on the NOAA P-3 research aircraft. This engineering has included determining electrical power requirements and the specification of an inverter capable of producing 25 A at 240VAC/60Hz single phase from 115VAC/400Hz three-phase power native to the P-3.
We have begun planning the UNSW wind-wave tunnel experiment to be conducted in January, 2003.
RESULTS
Our main result has been the purchase of a phase-Doppler anemometer from TSI Instruments. We expect delivery on this system in early November of 2002.
IMPACT/IMPLICATION
With the acquisition of the PDA, we are ready to move forward with the research goals of this project.
